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Breeding adults and larvae of Macropetasma africanus were sampled over a two-year period in Algoa Bay, 
South Africa. Gonadal macro- and microscopic examination enabled classification of breeding females into 
four stages of development. Breeding females were present throughout the study with a summer peak of late 
maturing and mature females. Larvae were present in the plankton throughout the study with peak abundance 
in summer. Protozoea, mysis and post-larval stages were recorded with the mysis stage most abundant. 
Significantly higher numbers of the mysis and post-larval stages were taken at shallow stations (5 m) off sandy 
beaches than at the deeper stations (18 m). The presence of breeding females in the mature stage of ovarian 
development and the increase in larval abundance in summer indicates spawning throughout the year with 
peak intensity in summer. 
Monsters van broeiende volwassenes en larwes van Macropetasma africanus is oor 'n tydperk van twee jaar 
in Algoa Baai, Suid-Afrika versamel. Met behulp van makro- en mikroskopiese ondersoek van gonades van 
broeiende wyfies kon hulle in vier ontwikkelingstadia verdeel word. Broeiende wyfies was teenwoordig reg 
deur die studietydperk met 'n piek van volwasse wordende en volwasse wyfies gedurende die somer. Larwes 
was reg deur die studietydperk in die plankton teenwoordig, met die hoogste getalle in die somer. Protozoea, 
mysis en post-Iarwale stadia is aangeteken. Hiervan was die mysis-stadium die volopste. Die mysis- en post-
larwale stadia was aansienlik hoar by die vlak stasies (5 m) van sandstrande as by die dieper stasies (18 m). 
Die teenwoordigheid van broeiende wyfies in 'n volwasse stadium van ovariumontwikkeling en die toename in 
larwale getalle in die somer dui op gameetvrystelling reg deur die jaar met 'n piekintensiteit in die somer. 
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The penaeid Macropetasma africanus is endemic to 
marine waters of southern Africa. Juveniles utilize surf 
zones as nursery and maturation areas before migrating 
further offshore to spawn (Cockcroft & McLachlan 
1986). M. africanus is dioecious with males and females 
maturing at a total length of 33 mm (Barnard 1950; De 
Freitas 1980). It is a significant component of the 
nearshore food web and forms part of the diet of at least 
21 fish species (Lasiak 1982). Its high biomass, presence 
throughout the year and importance as a food source for 
higher trophic levels make it an important faunal com-
ponent of sandy beach surf zones (Cockcroft 1982). Pre-
vious work on this species includes the description of 
larval stages (Cockcroft 1985), the effect of temperature 
on larval growth, development and survival (Cockcroft 
& Emmerson 1984), distribution (Cockcroft & 
McLachlan 1986), and food and feeding behaviour 
(Cockcroft & McLachlan 1986a). 
Surf zone benthic invertebrates breed in Algoa Bay 
throughout the year with two spawning peaks e.g. 
Donax serra (McLachlan & Hanekom 1979), or are ex-
clusive summer breeders e.g. Bullia rhodostoma 
(McLachlan & van der Horst 1979). The caridean shrimp 
PaJaemon pacificus breeds through the year with peak 
activity in summer. Egg-bearing females move from tidal 
pools to the nearshore region of Algoa Bay just prior to 
larval release (Emmerson 1985). 
Various methods have been used to determine deca-
pod crustacean reproductive cycles. These include the 
gonad index method (Piliay & Nair 1971), the use of 
visual or histological means to determine the gonadal de-
velopmental stage of gravid females (Cummings 1961; 
Rao 1968), the number of eggs and/or larvae present in 
the plankton (Temple & Fisher 1968; Munro, Jones & 
Dimitriou 1968; Subrahmanyam 1971; Price 1979) and 
the time of appearance of juveniles in nursery areas 
(Baxter & Renfro 1967; Williams 1969). 
By sampling the breeding and larval components of 
the population, this study aimed at the determinination 
of the reproductive cycle and larval distribution of M. 
africanus in Algoa Bay. 
Field methods 
Nearshore sampling for adult prawns 
Nearshore samples were collected during four cr~ises 
undertaken by the research vessel T.B.Davie during 
1980 in the area shown in Figure 1. Sample depth ranged 
from 9 to 18 m. Detailed location of stations sampled 
and fishing gear used is given in Wallace Kok, Buxton & 
Bennett (1984). In April and July 1980 and February, 
May, July, September and December 1981 samples were 
collected off the Swartkops River mouth (Figure 1) using 
a beam trawl net (12 mm stretch mesh) attached to a 3 m 
x 1,5 m frame to which a 6 m rigging bridle and a large 
marker buoy were attached. The unit was towed for ap-
proximately 30 min per haul behind a boat powered by 
an outboard motor. The frame trawl net proved effective 
in sampling the epibenthic M. africanus. Disturbance 
caused the prawns to move backwards and into the water 
column (personal observation) where they were caught 
in the net. Samples were preserved in formalin and ana-
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Figure 1 Algoa Bay showing location of plankton and 
nearshore sampling sites. 
Plankton sampling 
A large conical plankton net (1,5 m diameter and fitted 
with 500 ~m mesh) was used to sample eight stations in 
Algoa Bay (Figure 1). Sampling was done at night and a 
single'oblique hawl was performed at each station. At 
the six stations located behind the breaker line the hauls 
were oblique from 5 m to surface while at the two deeper 
stations (18 m) the hauls were from 15 m to surface. The 
volume of water filtered in each tow was determined 
using a KAHLSICO 005 WA 130 flowmeter. Samples 




A random subsample of 200 individuals (or total sample 
if N < 200) from each monthly sample were sexed and 
the total length of each prawn measured. Females were 
classified into one of four gonadal development stages 
using ovary width and colour as criteria. These stages 
were: I Immature, II Early maturing, III Late maturing 
and IV Mature. No attempt was made to define a spent 
or recently spent stage. The histological examination of 
gonads allowed their gross morphology to be related to 
developmental stages of the oocytes. Ovaries repre-
senting stages II to IV were each divided into anterior, 
middle and posterior regions. These were fixed for at 
least two weeks in Bouin's solution. The tissues were 
then routinely dehydrated, embedded in Histosec and 
8-10 ~m sections cut from each region. These were 
mounted, stained with Harris' haematoxylin, counter-
stained with Eosin Y and examined microscopically. 
Larvae 
Plankton samples were examined microscopically and all 
penaeid larvae were removed. When plankton volumes 
were too large, four sub-samples were used. Larval 
stages were identified (Cockcroft 1985) and the counts 
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Table 1 Relationship between gross morphology and 
histological appearance of breeding female gonads 
Stage Gross morphology 
Immature: 
No visible sign of gonadal 
development. Ovary thin, trans-
parent, unpigmented and con-
fined to abdomen. 
II Early Maturing: 
Anterior lobes of ovary develop-
ing. The light green ovary visible 
for the first time through the 
exoskeleton on the dorsal side. 
Scattered melanophores appear 
over the dorsal surface of 
the gonad. 
III Late Maturing: 
The anterior and middle lobes 
of green ovary fully developed, 
increased number of melanophores 
scattered on dorsal surface. 
IV Mature: 
Ovary dark green, fully dis-
tended and conspicuous 
through the exoskeleton. 
Histological appearance 
Oocytes and small ova 
stain blue with hema-
toxylin. 
Large irregular shaped 
eggs stain red with 
eosin. 
Eggs stain red with 
eosin. Eggs have peri-
pheral bodies in 
radial patterns. 
obtained were used to calculate abundance per standard 
tow (500 m3 of water). 
Results 
Gonad development stages 
The relationship between gross external morphology and 
development of gonadal oocytes is shown in Table 1. De-
velopment was always uniform throughout the gonad. 
Seasonal breeding cycle 
The temporal distribution of sex classes (Figure 2a) indi-
cates a peak in the percentage frequency of breeding 
females in summer. Owing to the sampling interval (two 
to three months), observed peaks were abrupt (No-
vember 1980 and December 1981). The percentage fre-
quency of adult males in offshore samples remained 
fairly constant with slightly elevated proportions during 
the colder months in both years of study. The percentage 
frequency of non-breeding females was greatest in 
August 1980 and February 1981 and lowest in the 
summer months of November 1980 and December 1981. 
Figure 2b illustrates each gonadal development stage 
as a percentage of the total monthly sample. The per-
centage of Stage II females was greatest in February and 
November 1980 and in February and May 1981. Stage III 
females showed relatively high profiles in samples taken 
in November 1980 and December 1981 and very clear 
peaks of Stage IV females were evident for both these 
summer months. The presence of Stage III and IV fe-




































































a) ECOLOGICAL DATA 
b) HISTOLOGICAL DATA 
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Figure 2 Temporal distribution of sex classes (a) and gonadal development stages (b) during 1980 and 1981. 
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Table 2 Numbers of (a) protozoea, (b) mysis and (c) post-larvae of M. 
africanus / 500 m3 taken at all stations on each occasion during the 
study; (-) indicates not present in samples; mean number per month 
(Xl) and per station (x2) indicated; * no data 
Station Jan May July Sep Dec Feb 
(a) Protozoea 
6 6 
2 5 10 
3 21 12 





XI 10,8 - 9,4 
(b) Mysis 
1 24 9 27 93 121 20 
2 47 10 40 25 68 31 
3 35 9 7 16 6 9 
4 35 23 52 55 1319 14 
5 17 6 23 34 
6 6 2 37 15 
7 47 10 15 75 
8 20 129 233 33 
XI 32,8 17,6 34,1 62,1 378,5 28,8 
(c) Post-larvae 
125 1 5 10 116 
2 100 6 7 7 136 
3 22 7 13 5 
4 124 9 79 14 191 
5 6 57 17 
6 2 4 6 
7 20 4 5 
8 6 46 
XI 92,8 6,3 26,1 9,1 112,0 
cates spawning throughout the year with greatest inten-
sity in summer. 
Female size at spawning 
Stage II to IV females ranged from 42-70 mm total 
length. The size at sexual maturity (size at which 50% of 
the females showed visible gonadal development) could 
only be determined in November 1980 (48,5 mm) and 
December 1981 (46,5 mm). The mean size of Stage IV 
females in these summer months was 59,6 ::t 4,2 mm and 
56,2 ::t 3,7 mm respectively. The mean size of the re-
latively few Stage IV females sampled in the other 
months of the study remained fairly constant at ca. 57 
mm with exceptions in April (49,4 ::t 2,7 mm) and 
August 1980 (51,5 ::t 2,4 mm). 
Offshore plankton 
Plankton data are tabulated in Table 2 and illustrated in 


















12 47 34 61 71 46,3 
2 52 13 32 31 31,0 
4 14 7 4 12 11,2 
11 125 94 155 812 245,0 
7 70 44 66 172 48,7 
18 237 8 26 142 54,5 
29 107 47 84 294 78,6 
40 40 8 215 79,8 
10,5 86,5 35,8 54,5 218,6 
2 16 22 48 71 42,7 
1 18 62 50 74 44,2 
6 3 5,1 
9 42 21 78 318 84,7 
7 26 21 14 18 26,0 
5 71 16 2 82 22,0 
25 40 14 25 126 31,6 
9 16 56 48 24,4 
6,8 28,1 21,5 34,1 92,0 
always present with a peak in larval abundance in De-
cember 1980 and 1981. Mean numbers for all stations 
sampled on these occasions were 490 (range 11-1510) 
and 310 (range 12-1130) per standard trawl, or 0,98 and 
0,691arvae/m3, respectively. Lowest mean monthly num-
bers per standard trawl were recorded in May 1980 
(23,9; range 8-67) and April 1981 (17,3; range 2-54). 
Protozoea were taken in relatively low numbers on 
three occasions (Table 2). Protozoea III predominated 
with Stages I and II present in October 1981 and Sep-
tember 1980, respectively. Statistical analysis (ANOV A) 
showed significantly higher numbers of protozoea at 
deeper stations (Stations 3 and 6, 18 m) than at inshore 
stations (depth 5-8 m)(P < 0,05). 
Mysis were abundant in most samples with Stages II 
and III predominant. Highest mean numbers of mysis 
were recorded in December 1980 and December 1981 
(378 and 218 per standard tow or 0,76/m3 and 0,44/m3, 
respectively). The highest number of mysis recorded was 










































Significantly higher (ANOVA, P < 0,05) numbers of 
the mysis stages were recorded at inshore stations off 
sandy beaches (Stations 1, 4 and 7) compared to deeper 
stations (Stations 3 and 6) and stations adjacent to es-
tuary mouths (Stations 2 and 5). 
Post-larvae were also present on all sampling occa-
sions. Highest mean numbers of post-larvae were re-
corded in January and December 1980, and December 
1981 when 92,8; 112 and 92 larvae per standard tow, re-
spectively, were recorded. Both early and advanced 
post-larvae were taken during the study with the former 
predominating in September 1980 and October 1981. In 
January and December 1981 both early and advanced 
post-larvae were present in similar proportions. Signifi-
cantly higher (ANOV A, P < 0,05) numbers of post-
larvae were taken off sandy beaches (Stations 1, 4 and 7) 
compared to deeper stations (Stations 3 and 5). 
Discussion 
Environmental factors such as light, temperature, food 
and salinity are known to influence reproductive cycles 
in marine animals (Giese 1959). In the present study the 
breeding cycle of M. africanus appears closely linked to 
seasonal temperature (Figure 4). Cockcroft & 
McLachlan (1986) proposed that offshore movement of 
adult non-breeding females in August/September from 
the Sundays River and Kings Beach surf zone was linked 
to the rise in mean monthly water temperature. The in-
crease in percentage frequency of M. africanus breeding 
females and females in the mature stage of ovarian de-
velopment indicates a summer spawning peak with less 
intense breeding occuring throughout the remainder of 
the year. As breeding females were not an important 
component of the surf zone population (Cockcroft & 
McLachlan 1986) it is apparent that gonad maturation 
occurs after females enter deeper water. Caillouet (1972) 
found that oogenesis in Penaeus duorarum started 
during the estuarine phase of the life cycle but mat-
uration of the ova was incomplete until the prawns 
migrated offshore. The numbers of gonadal de-
velopment stages described for M. africanus are similar 
to those recorded for various penaeid species (Hudinaga 
1942; King 1948; Cummings 1961; Rao 1968; Santiago 
1977). Histolgical examination showed no sequential 
variation of egg development stage in different parts of 
the ovary. A quantitative assessment of gonad mat-
uration in P. duorarum (Caillouet 1972) also showed no 
significant difference between regions. 
Copulation in some penaeid species results in the de-
position or insertion of paired spermatophores onto or 
into the female theylcum (King 1948). In penaeids with 
open thelycae (e.g. M. africanus) it has been suggested 
that copulation occurs in the post-moult phase when the 
exoskeleton has already hardened (Perez-Farfante 
1969). In penaeids with complicated or closed thelycae 
mating occurs between hard-shelled males and recently 
moulted females. In contrast to fertilization in carideans 
which takes place within 24 h of copulation, many pen-
aeids are capable of retaining viable sperm for several 
weeks (Wickens 1976). Cockcroft & Emmerson (1984) 
noted the spawning of viable eggs in M. africanus under 
S.-Afr. Tydskr.Dierk.1987 ,22(3) 
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Figure 4 Mean monthly surf zone temperatures for 1980--1981 
(from Humewood Beach Office Records). 
laboratory conditions despite the absence of a con-
spicuous spermatophore. 
The size of females at sexual maturity for the summer 
months of November 1980 and December 1981 was 48,5 
and 46,5 mm, respectively, while the mean size of Stage 
IV females in these months was 59,6 ± 4,2 mm and 56,2 
± 3,7 mm, respectively. The number of M. africanus 
eggs spawned (E), as a function of female total length 
(L), obtained from laboratory spawnings, is given by the 
expression E = 18,59 L2 ,11 (Cockcroft & Emmerson 
1984). Using this expression it is estimated that the 
number of eggs spawned per female in summer ranged 
from 9,146 x 104 - 1,035 x lOS per spawning. The 
frequency of spawning is not known in M. african us, 
although in other penaeids individuals may spawn re-
peatedly in a single season (Lindner & Anderson 1956; 
Emmerson 1980). A temperature increase rather than 
absolute temperature is considered to induce spawning 
in some penaeids (Eldred, Williams, Martin & Joyce 
1965; Jones, Dimitriou, Edwald & Tweedy 1970; Sub-
rahmanyam 1971). 
Larval development in M. africanus takes 16--26 days 
(Cockcroft & Emmerson 1984), so that the presence of 
larvae in plankton is indicative of recent spawning. 
Larvae were present in the plankton throughout the year 
with a marked summer peak. The distribution of larval 
stages was not random in the area sampled. Significantly 
higher numbers of protozoea were taken at the deeper 
stations than at the inshore stations while the reverse was 
the case for both mysis and post-larval stages. Jones et 










































shore waters while earlier stages were more widely dis-
tributed. The concentration of post-larvae M. africanus 
off sandy beaches in summer corresponds to peaks in 
juvenile recruitment to adjacent surf zone nursery areas 
(Cockcroft & McLachlan 1986). Correlation between 
spawning peaks and.the number of post-larvae in or near 
nursery areas has been observed by Baxter &nd Renfro 
(1967); Christmas, Gunter & Musgrave (1966); Gunter 
(1961) and Williams (1969). 
The presence of M. africanus breeding females and 
larvae in relatively low numbers throughout the year 
with summer peaks in abundance, indicates a summer 
spawning peak, with background spawning throughout 
the year. Emmerson (1985) reported a similar breeding 
cycle for the shrimp P. pacificus; egg-bearing females 
moved from tidal pools just prior to larval release and 
were recorded in the nearshore region of Algoa Bay 
from August to November. Post-larval recruitment indi-
cated year-round spawning activity with a major peak in 
November. 
The reproductive cycles of these related crustacean 
species appear closely linked to the annual water tem-
perature cycle in Algoa Bay. The relatively small annual 
temperature range (compared to Northern Hemisphere) 
enables some continuous spawning throughout the year 
with peak reproductive activity in the warmer summer 
months when larval growth, survival and development 
are enhanced (Cockcroft & Emmerson 1984). 
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